Universal functions and amplitude ratios associated with the classes of second order phase transitions are used as additional tests of the prediction that the pure glue, SU(2), nite-temperature, decon ning phase transition is in the universality class of the three-dimensional Ising model. Published gauge theory Monte Carlo data, give values that can be compared with theory and Ising model numerical results. The qualitative and rough quantitative agreement are encouraging. However, there are some de nite quantitative discrepancies.
Introduction
We present some additional tests of the prediction 1 that the pure glue, SU(2), nite-temperature phase transition is in the universality class of the three-dimensional Ising model. The program is to compare the values of universal quantities for the gauge theory with those for other members of the class. The critical exponents have received most of the attention in the literature. 2 We will discuss universal amplitude ratios and certain universal functions. Textbook discussions 3{5 and a recent review 6 of universal amplitude ratios are available.
Tests for Ising Class Universality
Critical exponents are universal. For example, if is the susceptibility, and t = (T ? T c )=T c is the reduced temperature, then as t ! 0 ' C j t j ?
(1) The critical exponents are equal + = ? = , and is universal. The amplitudes C + and C ? are not universal, but their ratio is. More generally, there are functions such as the equation of state that have a universal form.
There are some numerical simulations that have measured the susceptibility. To look at the amplitude ratio C + =C ? , we have used data from Refs. 9 and 8 to obtain C + = 0:04 (0:036 to 0:048) and C ? = 0:017 (0:0134 to 0:0261)
Since the data are rather noisy, these numbers and others that we will give are more of a subjective estimate than a solid determination. The ratio is 2.35 ( 1.38 to 3.58 ). The theoretical value is in the range 4.5 to 5.0. 5 This appears to be a substantial disagreement. It might be a real problem. However, in view of the poor quality of the data, it could be that either of these numbers is wrong. As we will see in a moment, the C ? value is suspect for another reason. The correlation length amplitude ratio can be estimated from the same references: This is marginally compatible with the theoretical value 1.9 to 2.0. 5 With the correlation length, other universal ratios can be formed. One is
The spatial dimension d = 3. Data from Refs. 9 and 8 combine to give the estimate 0.256 ( 0.219 to 0.365 ), which agrees with the theoretical value of about 0.275. 5 The corresponding quantity
is nice because it can be determined from a single data set
From Ref. 8 , we obtain 0:085 0:01, which is well away from the theoretical value of 0.181. 5 Taken with the other results, it suggests that the decon ned-phase susceptibilities in Ref. 8 overestimate the singular part of the susceptibility. An object which involves only con ned phase quantities and is universal was measured in a di erent context in Ref. 10 . It is the ratio of the renormalized interaction strength to the mass. In Ref. 6 , we see that it can also be expressed as a universal amplitude ratio.
G 4 = g=m = C 4 =( d + C 2 + ) (7) (C 4 is the amplitude for the nonlinear susceptibility. 6 ) The data in Ref. 10 gave an estimate of 30 with large errors that easily include the theoretical value 24. 6 Finite size scaling is a very helpful concept. In the present context, the paper by Engels, Fingberg, and Weber 7 is most useful. L is the spatial average of the fundamental Wilson line on a lattice of size N 3 N T and 11 t = (4=g 2 c ?4=g 2 )=(4=g 2 c ). The scaled eld N = L and the scaled reduced temperature z N 1= t are convenient variables. Engels, et al. display three scaling functions < j j > (z) (8) (z) =< 2 > ? < j j > 2 (9) g R (z) = (< 4 > = < 2 > 2 ) ? 3: As noted, h is universal up to z rescalings. In Ref. 13 , there are data that can be used to construct h for the Ising model. The comparison is in Fig. 1 . The Ising data have been scaled by the factor 2 determined from g 0 R (0). There appears to be some tendency for the gauge data to be high at positive z. An N = 26 point at z = 2:18 not shown in Fig. 11 of Ref. 7 suggests that the last two points that are shown in Fig. 1 may be a bit too high. The large z limit of h is =2 ? 1 = 0:57, and the gauge data seem to be arriving at or even exceeding it prematurely. This also suggests that the last two points are too high. Considering that this comparison has no freedom and that it is for di erent models using di erent algorithms on di erent lattice sizes, it may be satisfactory.
The most ambitious comparison would use the scaling form of the constraint e ective potential. This is a function of z and and is universal up to the two rescalings. Data in Fig. 1 of Ref. 7 can be used to try to construct this function. We have found a tendency for a scaling form to emerge when the data are rescaled and combined. However, there are de nite quantitative discrepancies. These suggest that data at larger N and smaller t ( for a given z ) are needed.
Conclusions
We see that some of these tests of universality work fairly well while some do not. The tests that work tend to substantiate the prediction that the e ective line theory is in the Ising universality class. The tests that do not work are more likely a weakness of the gauge theory data than a real disagreement with the prediction. Settling this will require large improvements in the quality of the gauge model data.
